Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.059; wR factor = 0.190; data-to-parameter ratio = 15.4.
Related literature
For general background to substituted pyridines, see: Pozharski et al. (1997) ; Katritzky et al. (1996) ; For related structures, see: Opozda et al. (2006) ; Rubin-Preminger & Englert (2007) ; Koleva et al. (2007 Koleva et al. ( , 2008 ; Fun & Balasubramani (2009) . For bond-length data, see: Allen et al. (1987) . For hydrogen-bond motifs, see: Bernstein et al. (1995) . For the stability of the temperature controller used in the data collection, see : Cosier & Glazer (1986) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x; y À 1; z; (ii) x À 1; y; z; (iii) Àx; Ày þ 1; Àz; (iv) x; y þ 1; z; (v) x À 1; y À 1; z; (vi) x þ 1; y; z; (vii) x À 1; y þ 1; z.
D-HÁ
Data collection: APEX2 (Bruker, 2005 ); cell refinement: SAINT (Bruker, 2005) ; data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008 ); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 (Pozharski et al., 1997; Katritzky et al., 1996) .
3,4-Diaminopyridine is used as a component in Schiff base reactions (Opozda et al., 2006) . The crystal structure of 3,4-diaminopyridine (Rubin-Preminger & Englert, 2007) , 3,4-diaminopyridinium hydrogen squarate (Koleva et al., 2007) , 3,4-diaminopyridinium hydrogen tartarate (Koleva et al., 2008 ) and 3,4-diaminopyridinium hydrogen succinate (Fun & Balasubramani, 2009 ) have been reported. Since our aim is to study some interesting hydrogen-bonding interactions, the synthesis and structure of the title compound, (I), is presented here.
The asymmetric unit of (I) contains a 3,4-diaminopyridinium cation, a 4-nitrobenzoate anion and a 4-nitrobenzoic acid molecule (Fig 1) . The bond lengths (Allen et al., 1987) and angles are normal.
In the 3,4-diaminopyridinium cation, the protonation of atom N2 has lead to a slight increase in C8-N2-C12 angle (10) ring motif (Bernstein et al., 1995) . The O-H···O, N-H···O and C-H···O hydrogen bonds (Table 1 ) link all the constituent units to form a two-dimensional network parallel to the (001). The crystal structure is further stabilized by π-π interactions. The inversion related 4-nitrobenzoic acid molecules are stacked with a centroid-to-centroid distance of 3.7325 (8) Å. Similarly, the inversion related 4-nitrobenzoate molecules are stacked with a centroid-to-centroid distance of 3.7124 (8) Å.
supplementary materials sup-2 Experimental
Hot methanol solutions (20 ml) of 3,4-diaminopyridine (27 mg, Aldrich) and 4-nitrobenzoic acid (42 mg, Merck) were mixed and warmed over a heating magnetic stirrer for 5 minutes. The resulting solution was allowed to cool slowly at room temperature. Crystals of (I) appeared from the mother liquor after a few days.
Refinement
All the H atoms (except carboxyl oxygen) were located from the difference Fourier map [N-H = 0.89 (2)-1.05 (3) Å, C-H = 0.89 (2)-1.00 (2) Å and allowed to refine freely. The oxygen H atom was positioned geometrically (O-H = 0.82 Å) and refined using a riding model U iso (H) = 1.5U eq (O).
Figures Fig. 1 . The asymmetric unit of the title compound, showing 50% probability displacement ellipsoids and the atom-numbering scheme. Primary atom site location: structure-invariant direct methods Extinction correction: none
Special details
Experimental. The crystal was placed in the cold stream of an Oxford Cyrosystems Cobra open-flow nitrogen cryostat (Cosier & Glazer, 1986 ) operating at 100.0 (1) K. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
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